Herpes simplex virus 2 VP22 phosphorylation induced by cellular and viral kinases does not influence intracellular localization.
Phosphorylation of the herpes simplex virus (HSV) VP22 protein is regulated by cellular kinases and the UL13 viral kinase, but the sites at which these enzymes induce phosphorylation of HSV-2 VP22 are not known. Using serine-to-alanine mutants to map phosphorylation sites on HSV-2 VP22 in cells, we made three major observations. First, phosphorylation by a cellular kinase mapped to serines 70, 71, and/or 72 within CKII consensus sites analogous to previously identified phosphorylation sites in HSV-1 VP22. Second, we mapped UL13-mediated phosphorylation of HSV-2 VP22 to serines 28 and 34, describing for the first time UL13-dependent phosphorylation sites on VP22. Third, previously identified VP22-associated cellular kinase sites in HSV-1 VP22 (serines 292 and 294) were not phosphorylated in HSV-2 VP22 (serines 291 and 293). VP22 expressed alone accumulated in the cytoplasm and to a lesser extent in the nucleus. Phosphorylation by endogenous cellular kinase(s) did not alter the localization of VP22. Co-expression of HSV-2 VP22 with active UL13, but not with enzymatically inactive UL13, resulted in nuclear accumulation of VP22 and altered nuclear morphology. Surprisingly, redistribution of VP22 to the nucleus occurred independently of UL13-induced phosphorylation of VP22. The altered nuclear morphology of UL13-expressing cells was not due to apoptosis. These results demonstrate that phosphorylation of HSV-2 VP22 at multiple serine residues is induced by UL13 and cellular kinase(s), and that the nuclear/cytoplasmic distribution of VP22 is independent of its phosphorylation status but is controlled indirectly by UL13 kinase activity.